lagged income might be a good predictor of current consumption, but this hypothesis is inconsistent with the intelligent, forward-looking behavior of consumers that forms the basis of the permanent-income theory. If the previous value of consumption incorporated all information about the wellbeing of consumers at that time, then lagged values of actual income should have no additional explanatory value once lagged consumption is included. The data support this view lagged income has a slightly negative coefficient in an equation with consumption as the dependent variable and lagged consumption as an independent variable. Of course, contemporaneous income has high explanatory value, but this does not contradict the principal stochastic implication of the life cycle-permanent income hypothesis.
As a final test of the random-walk hypothesis, the predictive power of lagged values of corporate stock prices is tested. Changes in stock prices lagged by a single quarter are found to have a measurable value in predicting changes in consumption, which in a formal sense refutes the simple random-walk hypothesis. However, the finding is consistent with a modification of the hypothesis that recognizes a brief lag between changes in permanent income and the corresponding changes in consumption. The discovery that consumption moves in a way similar to stock prices actually supports this modification of the random-walk hypothesis since stock prices are well known to obey a random walk themselves.
The paper concludes with a discussion of the implications of the pure life cycle-permanent income hypothesis for macroeconomic forecasting and policy analysis. If every deviation of consumption from its trend is unexpected and permanent, then the best forecast of future consumption is just today's level adjusted for trend. Forecasts of future changes in income are irrelevant, since the information used in preparing them is already incorporated in today's consumption. In a forecasting model, consumption should be treated as an exogenous variable. For policy analysis, the pure life cycle-permanent income hypothesis supports the modern view that only unexpected changes in policy affect consumption-everything known about future changes in policy is already incorporated in present consumption. Further, unexpected changes in policy affect consumption only to the extent that they affect permanent income, and then their effects are expected to be permanent. Policies that have a transitory effect on income are incapable of having a transitory effect on consumption. However, none of the findings of the paper implies that policies affecting income have no effect on consumption. For example, a permanent tax reduction generates an immediate increase in permanent income and thus an immediate increase in consumption. But the evidence that policies act only through permanent income certainly complicates the problem of formulating countercyclical policies that act through consumption.
I. Theory
Consider the conventional model of life-cycle consumption under uncertainty: maximize Et I`
(1 + 3) -u(ct+,) subject to ET_`7 (1 + r) -(ct+, -Wt+r) = At. The notation used throughout the paper is: Et = mathematical expectation conditional on all information available in t; 3 = rate of subjective time preference; r = real rate of interest (r _ 3), assumed constant over time; T = length of economic life; u() = one-period utility function, strictly concave; ct= consumption; Consumers, then, process all available information each period about current and future earnings. They convert data on earnings, which may have large, predictable movements over time, into human capital, which evolves according to a combination of a highly predictable element associated with the realization of current earnings and an unpredictable element associated with changing expectations about future earnings. Taking account as well of financial assets accumulated from past earnings, consumers determine an appropriate current level of consumption. As shown at the beginning of this section, this implies that marginal utility evolves as a random walk with trend. As a result of consumers' optimization, wealth also evolves as a random walk with trend. Although it is tempting to summarize the theory by saying that consumption is proportional to wealth, wealth is a random walk, and so consumption is a random walk, this is not accurate. Rather, the underlying behavior of consumers makes both consumption and wealth evolve as random walks.
All of the theoretical results presented in this section rest on the assumption that consumers face a known, constant, real interest rate. If the real interest rate varies over time in a way that is known for certain in advance, the results would remain true with minor amendments-mainly, A, would vary over time on this account. The importance of known variations in interest rates depends on the elasticity of substitution between the present and future. If that elasticity is low, the influence would be unimportant. On the other hand, if the real interest rate applicable between periods t and t + 1 is uncertain at the time the consumption decision in period t is made, then the theoretical results no longer apply. However, there seems no strong reason for this to bias the results of the statistical tests in one direction or another.
II. Tests to Distinguish the Life Cycle-Permanent Income Theory from Alternative Theories
The tests of the stochastic implications of the life cycle-permanent income hypothesis carried out in this paper all have the form of estimating a conditional expectation, E(c I Ct_ 1 , xt-1i), where xt-1 is a vector of data known in period t -1, and then testing the hypothesis that the conditional expectation is actually not a function of x, 1-4 In all cases, the conditional expecta-tion is made linear in xt-1, so the tests are the usual F-tests for the exclusion of a group of variables from a regression. Again, regression is the appropriate statistical technique for estimating the conditional expectation, and no claim is made that the true structural relation between consumption and its determinants is revealed by this approach. What departures from the life cycle-permanent income hypothesis will this kind of test detect? There are two principal lines of thought about consumption that contradict the hypothesis. One holds that consumers are unable to smooth consumption over transitory fluctuations in income because of liquidity constraints and other practical considerations. Consumption is therefore too sensitive to current income to conform to the life cycle-permanent income principle. The second holds that a reasonable measure of permanent income is a distributed lag of past actual income, so the consumption function should relate actual consumption to such a distributed lag. A general consumption function embodying both ideas might let consumption respond with a fairly large coefficient to contemporaneous income and then have a distributed lag over past income. Such consumption functions are in widespread use and fit the data extremely well. But their estimation involves the very substantial issue that income and consumption are jointly determined. Estimation by least squares provides no evidence whether the observed behavior is consistent with the life cycle-permanent income hypothesis or not. Simultaneous estimation could provide evidence, but it would rest on crucial assumptions of exogeneity. Regressions of consumption on lagged consumption and lagged income can provide evidence without assumptions of exogeneity, as this section will show.
Consider first the issue of excessive sensitivity of consumption to transitory fluctuations in income, which has been emphasized by Tobin and Dolde (1971) Suppose that disposable income obeys a univariate autoregressive process of second order, so E(yt Ct-1,Yt-1,Yt-2) = PlYt-l + P2Yt-2. Then E(ct I ct,1,yt-l, Yt-2) = Act-1 + !(P1 -i) Yt-I + PP2Yt-2. The life cycle-permanent income hypothesis will be rejected unless P = -i and P2 = 0, that is, unless disposable income and consumption obey exactly the same stochastic process. If they do, permanent income and observed income are the same thing, and the liquidity-constrained fraction of the population is obeying the hypothesis anyway, so the hypothesis is confirmed. The proposed test involving regressing c, on c, 1, yt-1, and Yt 2 will reject the life cyclepermanent income hypothesis in favor of the simple liquidity-constrained model whenever the latter is materially different from the former.
The distributed lag approximation to permanent income was first suggested by Friedman (1957 Friedman ( , 1963 Then the conditional expectation is E(ct I ct-1, Yt-1,Yt-2) = f3Ct-1 + pY t-1 + (P2Yt-2. As long as income is serially correlated (P, # 0 or P2 = 0), this conditional expectation will not depend solely on c, 1 and the pure life cycle-permanent income hypothesis will be refuted. Discussion of the peculiarities of the case of uncorrelated income seems unnecessary since income is in fact highly serially correlated. With this slight qualification, the proposed test procedure will always detect a Koyck lag if it is present and thus refute the life cycle-permanent income hypothesis.
It is possible to show that the test also applies to the general distributed lag model used by Modigliani (197 1) and others. If the lag in the underlying structural consumption function is nonoptimal, lagged income will have additional predictive power for current consumption beyond that of lagged consumption, so the life cycle-permanent income hypothesis will be rejected. Data generated by consumers who use an optimal distributed lag of current and past income in making consumption decisions will not cause rejection. This shows the crucial distinction between structural models which include contemporaneous income and the test regressions of this paper where the principle of the tests involves the inclusion of lagged variables alone.
This section has shown that simple tests of the predictive power of variables other than lagged consumption can detect departures from the pure life cycle-permanent income hypothesis in the two directions that have been widely suggested in previous research on consumption. Both excessive sensitivity to current income because of liquidity constraints and non- 
III. The Data and Results for the Basic Model
The most careful research on consumption has distinguished between the investment and consumption activities of consumers by removing investment in consumer durables and adding the imputed service flowof the stock of durables to consumption. For the purposes of this paper, however, it is more satisfactory simply to examine consumption of nondurables and services. All of the theoretical foundations of the aggregate consumption function apply to individual categories of consumption as well. Dropping durables altogether avoids the suspicion that the findings are an artifact of the procedure for imputing a service flow to the stock of durables. The data on consumption used throughout the study, then, can be defined exactly as consumption of nondurables and services in 1972 dollars from the U.S. National Income and Product Accounts divided by the population. All data are quarterly. Table 1 presents the results of fitting the basic regression relation between current and lagged marginal utility predicted by the pure life cyclepermanent income theory. Equations 1.1 and 1.2 are for the constantelasticity utility function, with a = 0.2 and 1.0, respectively. Equation 1.3 is for the quadratic utility function exactly, or for any utility function approximately, and is simply a regression of consumption on its own lagged value and a constant. All three equations show that the predictive value of lagged marginal utility for current marginal utility is extremely high; that is, the typical information that becomes available in each quarter, as measured by et, has only a small impact on consumption or marginal utility. Of course, this is no more than a theoretical interpretation of the well-known fact that consumption is highly serially correlated. The close fit of the regressions in table 1 is not itself confirmation of the life cycle-permanent income hypothesis, since the hypothesis makes no prediction about the variability of permanent income and the resultant variance ofs E. The theory is compatible with any amount of unexplained variation in the regression.
There is no usable statistical criterion for choice among the three equations in table 1. The transformation of the dependent variable rules out the simple principle of least squares. Under the assumption of a normal distribution for et, there is a likelihood function with an extra term, theJacobian determinant, to take account of the transformation. However, for this sample, it proved to be an increasing function of a for all values, so no maximum-likelihood estimator is available. This seems to reflect the operation of corollary 5 the yet's are small enough that any specification of marginal utility is essentially proportional to consumption itself, and the effective content of the life cycle-permanent income theory is to make consumption itself evolve as a random walk with trend. From this point on, the paper will discuss only equation 1 The data contain no obvious refutation of the unpredictability of the residuals from the basic model, but, just as a study of stock prices will never convince the "chartist" that it is futile to try to predict their future, the confirmed believer in regular fluctuations in consumption will not be swayed by the data alone. More powerful methods for summarizing the data are required.
IV. Can Consumption Be Predicted from Its Own Past Values?
The simplest testable implication of the pure life cycle-permanent income hypothesis is that only the first lagged value of consumption helps predict current consumption. This implication would be refuted if consumption had a definite cyclical pattern described by a difference equation of second or higher order.6 Intelligent consumers ought to be able to offset any such cyclical pattern and restore the noncyclical optimal behavior of consumption predicted by the hypothesis. The following regression tests this implication by adding additional lagged values of consumption to equation 1 
V. Can Consumption Be Predicted from Disposable Income?
If lagged income has substantial predictive power beyond that of lagged consumption, then the life cycle-permanent income hypothesis is refuted. As discussed in Section II, this evidence would support the alternative views that consumers are excessively sensitive to current income, or, more generally, that they use an ad hoc, nonoptimal distributed lag of past income in making consumption decisions. Table 3 presents a variety of regressions testing the predictive power of real disposable income per capita, measured as current dollar disposable income from the national accounts divided by the implicit deflator for consumption of nondurables and services and divided by population. Equation 3.1 shows that a single lagged level of disposable income has essentially no predictive value at all. The coefficient of y, is slightly negative, but this is easily explained by sampling variation alone. The F-statistic for the exclusion of all but the constant and ct-1 is 0. 1, far below the critical Fof 3.9. Equation 3.2 tries a year-long distributed lag estimated without constraint. The first lagged value of disposable income has a slight positive coefficient, but this is more than outweighed by the three negative coefficients for the longer lags. The long-run "marginal propensity to consume," measured by the sum of the coefficients, is actually negative, though again this could easily result from sampling variation. The Fstatistic for the joint predictive value of all four lagged income variables is 2.0, somewhat less than the critical value of 2.4 at the 5 percent level. Note 6 Fama (1970) calls the similar test for asset prices a "weak form" test. that the pure life cycle-permanent income hypothesis would be rejected if the size of the test were 10 percent or higher. Equation 3.3 fits a 12-quarter Almon lag to see if a long distributed lag can compete with lagged consumption as a predictor for current consumption. Again, the sum of the lag coefficients is slightly negative, now almost significantly so. The F-statistic for the hypothesis of no contribution from the complete distributed lag on income is again close to the critical value.
The sample evidence of the relation between consumption and lagged income seems to say the following: There is a statistically marginal and numerically small relation between consumption and very recent levels of disposable income. The sum of the lag coefficients is slightly negative. Further, there is no evidence at all supporting the view that a long distributed lag covering several years helps to predict consumption. This evidence casts just a little doubt on the life cycle-permanent income hypothesis in its purest form but is not at all destructive to a somewhat more flexible interpretation of the hypothesis, to be discussed shortly.
VI. Wealth and Consumption
Of the many alternative variables that might be included on the right-hand side of a regression to test the pure life cycle-permanent income hypothesis, some measure of wealth is one of the leading candidates. Theory and prevailing practice agree that contemporaneous wealth has a strong influence on consumption, so lagged wealth is a logical variable to test. Again, the hypothesis implies that wealth measured in earlier quarters should have no predictive value with respect to this quarter's consumption. All information contained in lagged wealth should be summarized in lagged consumption.
Reliable quarterly data on property values are not available for most categories of property. For one major category, however, essentially perfect data are available at any frequency, namely, the market value of corporate stock. Tests of the random-walk hypothesis do not require a comprehensive wealth variable, so a test based on stock prices is appropriate, even though the resulting equation does not describe the structural relation between wealth and consumption. The tests reported here are based on Standard and Poor's comprehensive index of the prices of stocks deflated by the implicit deflator for nondurables and services and divided by population. This variable will be called s. It makes a statistically unambiguous contribution to prediction of current consumption: 
VII. Implications of the Empirical Evidence
The pure life cycle-permanent income hypothesis that ct cannot be predicted by any variable dated t -1 or earlier other than ct-1 is rejected by the data. The stock market is valuable in predicting consumption 1 quarter in the future. Most of the predictive power comes from As, 1. But the data seem entirely compatible with a modification of the hypothesis that leaves its central content unchanged. Suppose that consumption does depend on permanent income, and that marginal utility indeed does evolve as a random walk with trend, but that some part of consumption takes time to adjust to a change in permanent income. Then any variable that is correlated with permanent income in t -1 will help in predicting the change in consumption in period t, since part of that change is the lagged response to the previous change in permanent income. Both the finding that consumption is only weakly associated with its own past values and that immediate past values of changes in stock prices have a modest predictive value are compatible with this modification of the life cycle-permanent income hypothesis. Whatever problems remain in the consumption function, there seems little reason to doubt the life cycle-permanent income hypothesis. Within a framework in which permanent income is treated as an unobserved variable the data seem fully compatible with the hypothesis, provided a short lag between permanent income and consumption is recognized. Of course, acceptance of the hypothesis does not yield a complete consumption function, since no equation for permanent income has been developed. The evidence against the ad hoc distributed-lag model relating permanent income to actual income seems fairly strong. The task of further research is to create a more satisfactory model for permanent income, one that recognizes that consumers appraise their economic well-being in an intelligent way that involves looking into the future.
It is important not to treat any of the equations of this paper as structural relations between consumption and the variables that are used to predict it.
For example, table 3 should not be read as implying that income has a negative effect on consumption. The effect of a particular change in income depends on the change in permanent income it induces, and this can range anywhere from no effect to a dollar-for-dollar effect, depending on the way that consumers evaluate the change. In any case, the regressions understate the true structural relation between the change in income and the change in consumption because they omit the contemporaneous part of the relation.
VIII. Implications for Forecasting and Policy Analysis
Under the pure life cycle-permanent income hypothesis, a forecast of future consumption obtained by extrapolating today's level by the historical trend is impossible to improve. The results of this paper have the strong implication that beyond the next few quarters consumption should be treated as an exogenous variable. There is no point in forecasting future income and then relating it to income, since any information available today about future income is already incorporated in today's permanent income. Forecasts of consumption next quarter can be improved slightly with current stock prices, but no further improvement can be achieved in this way in later quarters.
With respect to the analysis of stabilization policy, the findings of this paper go no further than supporting the view that policy affects consumption only as much as it affects permanent income. In the analysis of policies that are known to leave permanent income unchanged, consumption may be treated as exogenous. Further, only new information about taxes and other policy instruments can affect permanent income. Beyond these general propositions, the policy analyst must answer the difficult question of the effect of a given policy on permanent income in order to predict its effect on consumption. Regression of consumption on current and past values of income are of no value whatsoever in answering this question. 
